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— (54) Title: MATERIAL FOR ORGANIC ELECTROLUMINESCENT ELEMENT AND ORGANIC ELECTROLUMINESCENT 
= ELEMENT EMPLOYING THE SAME 

(57) Abstract: A material for organic electroluminescent elements which comprises a compound comprising a group comprising a 
, carbazole skeleton and bonded thereto a cycloalkyl or m-phenylene group; an organic electroluminescent element which comprises 
a negative electrode, a positive electrode, and sandwiched therebetween one or more organic thin-film layers, wherein at least one of 
the organic thin-film layers contains the material for organic electroluminescent elements. The electroluminescent element, which 

^5 employs that material, has a high color purity and emits a blue light. 
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(A) 



r >j — a^& L < «a^^r;u^;b*. SfH^> L < itmmWiOT U -;u 

xii. a$>& l < immmommm 6 ~ 4 o <d? u a&& l < ^Ma 

Wm^\,ft>ti^ zti^(Dot>, y^^jum, i-y^jum, ^'7x^1, 
^;^>v;uS. ->>^-^;vS. a-.^-H''^ vs^au a, a—V y^ii/^v 
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b) T-a^n^t^fe i < (iiii©itt 6 ~ 3 on* ? : %mtm&-c*&<o. 
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33^©— ( 1 ) J&Xf ( 2 ) ©ft-B^te. 1 M©i;?wMf-+> >y7°# 
2. 8-3. 8eV^^ 2. 9-3. 6 e VT?fc<5> 
»loflELi?ti, JSXte^Jgfr £ft£#li#BiJl 

IH-^it (1) Xte (2) ©^»f)f^W«E Li?fflMI4tttt^o * 
fc. WmELH^O^JS^. fHH-HSxt ( 1) Xfct (2) ©<b<£^£ft<SW 

*PI©WlELi?(±, Wfe^3tU ^©^JK^' (0. 12, 0. 10)' 
~ (0. 17, 0. 20) -h^t^^^-a^n^o *?§0J!©— flSst (1 

) x« (2) (Dik^frbt£&m%kELm=?-mmj)\ &\,^*^-*^v7° 

£/c. (1) JkXf (2) cr){b^li. H3lOx^;^-^t 

7 7°^2. 8-3. SeVtm<, 3MOx^M-^f >y7"^ 2. 5-3. 

7-11 wkfrhmtti&'pu < th\ ^(D^m^^mmMmmtti^omM^ 
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bl?^ftAt^I* H^RiAJB > *m A® ^ £ «^ & ^ I « *9 SMS * XM 

*ia|©flELl^lt W^Hi^ji^IEfLfiu^S^. -flSst (1) Rtf/X 
^H^CD-^ ( 1 ) Xt± ( 2 ) Oft-a-^ii^^WmilS^^fflT^^^ 

y u>, t7 ?p^u uv, ^y 7^n^y t7 *n^y ;v, v 
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l l 



WO 03/080761 



PCT/JP03/03519 



vT 5 J £;w^/-;k t7>, ^fvv. *°y^>. ^ni/7- s A ^ 5 
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$j£L<te. t'7x-;bi, •^•7^;bS> 7>h'J;^ 

T;u+;uS; t^^lf07^7--;H; y h +^^^^8, ih*->*^ 
S^£>j^H$U~3 O07;w + ^l;7x^vi, ^ vs? ->£ft if © 
T-fe^;bS^^Ti/^S^ b 'J 7ibtay^il/lf ©Ao7Mil'I> vT 

WMStlltS^U t'J5^, ^yVl, h 
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-f ^ -< % r/o v. -r s; pv-^ac t o: 7 v »; >> £7 % /n 

v^LK^/V. J^yT'J-^T^A y^v-^V. -^VvvV 

IMJ 7x-Jl/7 5 X7=- V )Vy X >M h 'J 7x^7 5 i?T 5 >M b V 

5 7^nv7- ymm*X& & 0 Jsm%^MC7 X >M«f*^ A##1J 

<hLTii. h'J7x^7rA h'JMJ;l/7rA MJ/l/y7x^l/7rA 
N, N' -v7i^-N, N* - ( 3 -^=P;b-7^;b) -1,1' -tf7i 
~;i/-4. 4' -i?7TA N, N, N* , N' — (4->f;l/7x-;l/) -1 
, 1' -7x^-4, 4' -y7;A N, N, N* , N' - (4-^^^"7 
-1, r -1^7x^-4, 4' -i?7TA N, N' -v7x^ 
— N, N* -v^-7^;b- 1 , 1* -t*7x^-4, 4' -v7Ty, N, N 
' - 3L=-)\s) — N , N' - (4-n-7'fib7x-lb) -7xt>h 

U>- 9 , 1 0-i??rA N, N-fcTX ( 4 - v- 4-b'J;i/7 5 ;7x^Jb 

7^ny7^> (Pc) MWimt, Hz Pc. CuPc, CoPc. N 

iPc, ZnPc. PdPc. FePc. MnPc. ClAlPc. CIGaP 
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C> CI InPc, CISnPc, Ch SiPc, (HO)AlPc. (HO 
) GaPc, VOPc. TiOPc, MoOPc. GaPc-O-GaPc m<D 
7^Dy7- yW^WRtfi- 7^0v-7- >^##7?$» £ ^\ Z.tl<b iZ-Wtfe £ tl 

m^&AW^L-m. n?-%mmi-&m£izn%, mm^^^m^±x^m 
mfe£ti%> twitted. 

^yyt-h'jf^A, ex (s-tFp+H/'Jf-F) ex ( 8 - 

e Fn4v4; Vi—h) §11. ex ( 8 - t Kn^y-4y U h ) tV:#>> 

hux (8-tKn+i/+yyt-h) rn^-^A, hux (2-^^;i/-8 

- b Kn + y+7 V ) 7/^-»)A^ h U X ( 8 - t: Kn^v+y' U 7" — 

h ) ^ij^a, ex (i o-tKn+^>y [ h ] +;'Jt-h) u y -7 a 
N ex ( l o -t Kn*v^>y [h] *j u t"- h) »p\ ex (2->^;b 
-8-+;yt-h) ^nn#'j>7A, ex (2-yf;i/-8-^yyt-h) 

( o b s /v-h) # U ex ( 2 8-+7'Jt-h) ( 1 - 

^yb^-h) r;bS--7A> ex ( 2 8 -*J v i— b) {2--r 

f 7y7 y - ;b tKiih'j? y - immfami £ ia> 0 Mfatfi 2 , 5 - 
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tfX (l-7i-^) -1, 3, 4 -*-*+J-V-;K v7f/l/POPOP, 2, 
5-tfX (l-7xr. -1, 3, 4 -^TV— ;W 2, (l~7x 
- l , 3, 4-t + fy7y-;k 2- (4' -t e r t-7*f ;i/7x- 
)V) - 5 -( 4" -tf7^-;U) 1,3, 4-t+t^7y-;K 2, 
(l-^7^;b) -1,3, 4-t^rfy7y-iK 1, 4 - ex [2-( 5 - 
7x^mt^7V''JjV) ] ^V-fefV, 1, 4-t'X [2-( 5-7x^W 
+ ty77'J - 4 - t e r t -7>;l^ >-fe?>] . 2 - (4' - tert- 
7>;l/7x-;l/) - 5 - ( 4" -t*7x^l/) -1, 3, 4-f7v77HK 
2, 5 - ex ( 1 -j-7 s f)U) - 1 , 3, 4-f7^7V-;k 1, 4 — tfX C 
2-( 5-7x^f7y7 i / , J;i') ] ^<>-tf>. 2 - (4' - tert-7*f 
iV7x^b) - 5 -( 4" -t'7x^) - 1 , 3, 4-h'J7 7-iK 2, 5 
-ex (1 -Iryni,) - l , 3 , 4 - b 'J7 7-;k l , 4 - ex [2 -( 5 

-7x^h i J7yy/i') ] ^<> j e>m&mfz>n%fi\ znt>izmfe&ti&& 

:3/-?;UK ^>y^r;K ry/XT>. IS. A7y7AfM^tif)© 
ishiu ITOlfe NE S AliCf ffl$^^S^X, Ifb^ 

©MLTio^ 7^->7A> *;Ui/7A. 10. f^7A^ -f >y hU7 
A. 'If ;br^7A, 7>^'a T;b5-7A^St; j eti^^^^^ 
£tit>t;:|S££H£ &<Z>T?t±;&^ 0 -a^£ Lt(i, v^*^ v7 A/iH 
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. A 1 Ox . SiNx, S i ON. A 1 ON. G e Ox . L i Ox . L i ON. 
T i Ox . T i ON. TaOx . TaON. TaNx . CtlZ&fflffllM^ B.it 

ti. mtm\M-e&&o m^mm^-t^m^^t lts, s i o x . a i o 

x > S i Nx . S i ON. A 1 ON. Ge Ox . C^^ftAMi^Ml 

-c#?£tv\, s&iz.ysmizm-t&mw&frtL-cte^ LiF. m g f 2 . c 

aF 2 . M g F 2 . NaF«tl\ 
*#PJ!©W4iEL*-?te. Sift 4>ft< #<Z)Mte 

^©^tt^Bi^-r-Scfc^t-^-r^o ^M^Hflte. 1 0%J^l 

y ;K i-4 o >. * 0, J x-r^-fi^ h >. #>J +>-;l^ >. 
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7 n - n - f > ^©gS*©^f tlC^^Ifflt § 3 i I ^ o # 

ig&jpaw - ^ <?> £ s ^ &?# & & t ft epinmffi^^ k ft o 

^ft^flffi^^tlft^o iiS^II*«5 nm~ 1 0 ^mOlgffl^BLT^ 
10nm~0. 2 ym^ili^ bt» * Ll\ 

7k KD77X ^^^^v^c^M^ft^^^X^^^^T^^ffMi- 

pTfgftiifHg tLttt *° >K y * - b N *° y 'r y U- b . # 

ujux^k #UT^h\ ^y^b^v. *°y x;u7* *°y^;M??y 

# y — N — t^;b*;WN*7-;k *° U v >^©7 , fc««'l4^> *K U ^ 
J^Lhc^J; -9 tlE LlTOtifiitW©-^ ( 1 ) 3W± ( 2 ) 
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77-y h/^;uT-vx-7°u-f^©¥®^#. aci^U 7U $^f^ 
ItfMUiffl^bft&o 

flfefll I c j£ $ ft -5 *> © ft ^ o 
(1)3 fiig^ «y 7<Z)IiJ^ 

h;lx£$iJ^L ( 1 0 umo 1 /U *v h;U EPA (^jn.^;Uo.— r;b : -fV^V 
: ^^y-;b= 5:5: 2 WSirb) ^> 7 7K. 5^-fe;K SPEXftF 
LUOROLOGII) . mit^t b ;KB$S&g<M©3£-&±J&< <0 i^LTlI?: 

( 2 ) 1 glgJi^ ;Mr— ^ + 'V 7°©?I'J^ 

^f%m 1 ({b^ (A 1 ) 
it^m (A 1 ) <&£/&*lifr£J*rR^"to 
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1, 1-tfx (p-7'nt7x-;l/) i/^ci'x+U-V 3.92g(10mmolK *;W* 
V-;b 4. 0g(24mmol) ««9 0. 6g . 18-^77 >- 6 1. 7g, JkXf&ffit * V -7 
A 2.9g (21mraol) £Atk mMt LX o - V ? p d ^ >-fef>50 5 U 'J <y h ;U& 

MS 2.6g(4.6mraol) (W4650 £f#fco f#£ftfc*£llkl\ 90MHz 'H-NMRR 
t/F D — M S (7-f-;UKf-r V-7 % > 3 >^X#*Jt) taOSM (Al) 

FD-MS, calcd for C , , H « 4 N 2 =566, found, m/z=566(M + , 100). 

>y 7°cDfg£;£#> N ^ 1 fcjj* L/c 0 
<£j|£0lJ2 ({fc£^ (A 4) O^m 
<t&W (A 4) O'&figjjgft&J^Tt-^t-o 




(A4) 
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1 tfcl^, 1, (p-7'at7x-ib) i/?n^t>^ 

h;l/X>T?H^L % fi@J£JI 1.9g(W25Jfi)*f#^o f^n^llte. 90MHz 
'H-NMRMFD-MS(aDia^ (A 4) t?&& £ £ &5Ii8Lfco £fc 
, F D - M S <Dffl%&%. ZMT^TTs-to 

FD-MS, calcd for C 5 , H ( , N 2 =770, found, m/z=770(M + , 100). 

^fij3 ({k-a-tl (B 1) 
ftl=rt) (B 1 ) W^SS^J^T^^-Tc 




(B 1) 



3. 6 -J?^n^-N-7iiJW)W^/- ;i/4g(10mmol) ^g^Kxh^tiK 
□ 77> (THF) 50 5 U U -y h ;Hd?gJ*p $ 1 — T ^7 > ;U v i/*)2* 7 a 
T-f K5.8g (24mmol) &THF 20^ U l> <y HK*U/ciil:iTL> 

V-bTVTfBJSSL. $ftfe3&il 1. lg(MU4«) t#^n/-cfe B 0 ^. 90MHz 

'H-NMRSt/FD-MS(a0lW(Bl) tZmmVtz 0 £tz 

FD-MS, calcd for C 3a Hi iN=5ll, found, m/z=51l (M + , 100). 
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-gmn 4 (fk^ti (a 9) 

fbl^l (A 9) 0^m*i^T^^1- 0 




l, 3 -t'X (p - h U 7;M~n^ 9 >X/b7t^M+y7x^) T^v 
>3. 3g(6mmol) , * iWN*7- ;H. 9g(llmmol) . h'JX (y^V^'JfVT-tz 
h >) A0.42g(0. 5mmolk 2-yy^D^y/l/*X7^y-2 '- 

(N, N-^>f;l/7$7) ti'7^^-;bO. 54g(lmmoL). U U 7 A3. 4g(l6m 

mol)£ b;l^>23 5 'J U v bMzM^L, TA-rf vfJBflT. l8^30^iP^ 

9g (^58%) lrl#/io t#^tl/c$^Ci, 90MHz 1 H- NMR&OT D -M S iz 
£<0mm% (A9) ?fcl>i^if2Uc 0 FD-MS^IJ^m^J^T 

FD-MS, calcd for C t c H 3 » N 2 =618, found, ra/z=618(M + , 100). 
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1 MM(D^^)V^~ 
¥vv7° (e V) 


+>7 7* (eV) 


^ffcfll 1 


A 1 


3 . 6 
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#J»J 2 


A 4 


3 . 1 


2 . 8 
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B 1 


3 . 1 


2 . 8 




A 9 


3 . 6 


3 . 1 
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%nm i 

2 5mmx7 5mmxl. 1 mmf © I T O^SiMi #7 Xli (i^v 
x f «y ? %m) i^vyn^l/T^a- i^^fSM & 5 #|UJ?Tft ^ ;te8L 

<0®±lcfrlB3SBH*ffi*II-5 J:o^UT^J16 0 nmON, N' -t'X (N , N 
' -y7x^-4-7^7x-Jl/) -N. N-^7x^-4, 4' -vT 
5 7-1, 1' -K'7x-;H (TPD 2 3 2 SI) WLf:. i©TPD23 
2 0«> jE?U±AH<h L-cmm-f& 0 o©TPD 2 3 2©!_kt;:Illff2 On 

m©4, 4' -t'X [N — (1-^7^;!/) -N-7x^l/7^] t'7x-^ 
flgS(NPDIgS) £j&g&Lfc 0 dCDNPDSll±IE?Lli^Jli:LTmtii-^o is biz 
„ ^cDNPDBl±(3ii)¥4 Onm©±lB{b^t) (A 1 ) ^IfL^It/Co 
|l]Bf^TIH{b^ (Dl) ^ (A 1 ) : (D 1 ) ©g«i± 4 0 : 3 

l/co \\&m (d i) (i. wfe^^^-tir^fcfe, \mm(o^^)v^-^ 

2.7 9 eViMtt^^. (bl=r^ (Al) t (D 1 ) £ £>?Il=r§ite 
, fflatSlt^o Z<D%&±izm&2 Onm-eTIBBAl q (Me^f 
jm) £j£BSLfco B A 1 qi«, S?aAli:btiit§. £S>^ Stc^ 

F-/r/K^^Li (L i M : fx^y-y fchSl) tAl q^rjclf $t 
. fjf 2 <Z>«?V±AS (ISffi) £ LtA 1 q : L il flgtJS 1 0 nm) WU: 
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BASIC-ABSTRACT : 

NOVELTY - Material for electroluminescent element 
comprises a carbazole compound (I) or (II) . 

DESCRIPTION - Material for electroluminescent element 
comprises a carbazole compound of formula (Cz ) nL ( I ) or Cz 
(L)m (II) . 

Cz = carbazole skeleton of formula (a) optionally 
substituted; 

L = optionally substituted 5-30 C cycloalkyl or a group of 
formula (b) ; 

Het = optionally substituted 6-30C heteroaryl ; 
n,m = 1-3; 

X = 6-40C aryl, 7-40C arylalkyl or 6-40C aryloxy all 
optionally substituted; 

p = 1-4. 

An INDEPENDENT CLAIM is also included for 

electroluminescent elements comprising one or more organic 
thin-film layers sandwiched between a negative and 
positive electrode at least one of the thin film layers 
comprising the above material . 

USE - As materials for electroluminescent element emitting 
blue light. 

ADVANTAGE - The material provides high color purity. 
EQUIVALENT-ABSTRACTS : 

ORGANIC CHEMISTRY 

Preferred Material: Material has an energy gap of 2.8-3.8 
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eV or 2 . 5-3 . 3 eV. 

Material for electroluminescent element emitting blue 
light e.g. comprises 1 , 1-bis (p-carbazol-l-ylphenyl ) 
cyclohexane . 
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F431 F499 F541 

G013 G018 G019 

G060 G100 Gill 

G680 G740 HI 

H143 H161 



L199 L910 
M113 
M2 81 
M521 
M541 
x Numbers 00212 
76 01755 02882 
011138301 



M115 M116 
M320 M412 
M522 M523 
M542 M543 



H2 

H641 H642 
L943 L999 
M210 M211 



H608 H609 
L922 L930 
M119 

M424 M511 M512 
M530 M531 M532 
M740 M781 Q454 
00347 01197 
03624 Markush 



SECONDARY- ACC-NO : 

CPI Secondary Accession Numbers 



2003-221919 
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DERWENT-ACC-NO: 2003-803915 



Non-CPI Secondary Accession Numbers: 2 0 03-6 4446 9 
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